Marine bird foraging around headlands in tidal streams by McIlvenny, Jason et al.
Conference Paper, Published Version
McIlvenny, Jason; Williams, Benjamin; McDowell, Clare; Glezion,
Philippe; O’Hara Murray, Rory
Marine bird foraging around headlands in tidal streams
Zur Verfügung gestellt in Kooperation mit/Provided in Cooperation with:
TELEMAC-MASCARET Core Group
Verfügbar unter/Available at: https://hdl.handle.net/20.500.11970/107192
Vorgeschlagene Zitierweise/Suggested citation:
McIlvenny, Jason; Williams, Benjamin; McDowell, Clare; Glezion, Philippe; O’Hara Murray,
Rory (2019): Marine bird foraging around headlands in tidal streams. In: XXVIth TELEMAC-
MASCARET User Conference, 15th to 17th October 2019, Toulouse.
Standardnutzungsbedingungen/Terms of Use:
Die Dokumente in HENRY stehen unter der Creative Commons Lizenz CC BY 4.0, sofern keine abweichenden
Nutzungsbedingungen getroffen wurden. Damit ist sowohl die kommerzielle Nutzung als auch das Teilen, die
Weiterbearbeitung und Speicherung erlaubt. Das Verwenden und das Bearbeiten stehen unter der Bedingung der
Namensnennung. Im Einzelfall kann eine restriktivere Lizenz gelten; dann gelten abweichend von den obigen
Nutzungsbedingungen die in der dort genannten Lizenz gewährten Nutzungsrechte.
Documents in HENRY are made available under the Creative Commons License CC BY 4.0, if no other license is
applicable. Under CC BY 4.0 commercial use and sharing, remixing, transforming, and building upon the material
of the work is permitted. In some cases a different, more restrictive license may apply; if applicable the terms of
the restrictive license will be binding.
Verwertungsrechte: Alle Rechte vorbehalten
Marine bird foraging around headlands in tidal streams 
 
Jason Mcilvenny1, Benjamin Williams1, Clare Mcdowell1, Philippe Glezion1, Rory O’Hara Murray2 
1. University of the Highlands and Islands, ERI, Ormlie Road, Thurso, KW147EE 





Headlands are often associated with faster flowing tidal currents and have been proposed at some 
locations for the extraction of energy. Such locations have been found to be important foraging 
sites for seabirds and other mammals. Here the hydrodynamics of a large promontory headland 
in fast tidal currents are explored with instrumental data and modelling.  
 
The Pentland Firth is located between the North mainland of Scotland and the Orkney Islands.  
Dunnet head is a promontory which extends from mainland into the Firth.  Water velocities 
around the headland average around 1 m/s and up to 2.5 m/s.  Dunnet Head is home to a Royal 
Society for the Protection of Birds (RSPB) nature reserve and listed as a site of special scientific 
interest in the United Kingdom. It is home to many marine bird species such as puffins, 
razorbills, guillemots, fulmars and kittiwakes.  
A 3-dimensional hydrodynamic model was constructed of the area and surrounding waters driven 
by TPOX tidal data. The model has a horizontal resolution of 50m in the proximity of the headland 
using 30 horizontal levels. Bed roughness values were given by the Nikuradse roughness 
coefficient.  
The model suggests a well-defined stable eddy forms in the lee side of the headland associated 
with a tidal front feature extending outwards from the headland. A Surface expression of the 
tidal front is visible and present in x-band radar imagery. This feature is associated with 
concetrated marine bird foraging with many hundreds of birds feeding daily along the line of the 
front. 
An ADCP (Acoustic Doppler Current Profiler) was deployed in a moored facing upward 
configuration for several months within the vicinity of the tidal front.  
Modelling shows the tidal front is associated with vertical water flow with ADCP data indicating 
vertical flow to 211 mm/sec. The complex hydrodynamics may enhance the availability of prey 
items for the marine birds, allowing them to travel less distance whilst foraging. The vertical water 
flow is suggested as a mechanism for prey concentration.  
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